shown to be correctly sited.) During this period the wound was debrided and at 9 p.m. the arm was removed from the ice water and prepared for replantation. Saphenous vein was taken for vascular anastomoses. Immediately prior to arterial revascularisation the estimated theatre blood loss was 500 ml (swab weights and suction loss) and the patient had received normal saline 1000 ml and crossmatched whole blood 700 ml. All fluids administered intravenously were warmed. The prevascularisation BP was 120 systolic, HR 100, CVP unchanged. I a.m.: Immediately following arterial revascularisation there was a surgical problem with the adequacy of venous outflow. For about 20 minutes there was some arterial inflow with no venous outflow. Over the next hour further saphenous vein was taken to supplement the inadequate venous drainage.
2.30 a.m.: Second revascularisation. Good radial pulse initially present.
2.30 a.m.-3 a.m.: Marked deterioration in patient's condition. Whilst the surgical team was further debriding and arranging alignment of the now revascularised arm the BP fell to 50 mmHg systolic and the HR rose to 190/minute. The limb began to swell and there was increasing blood loss from damaged muscle beds. Blood loss was difficult to estimate as it mainly soaked the drapes. However, initially there was insufficient blood loss to account for the sudden marked deterioration. Over this 30 minutes whole blood 2000 ml, Haemaccel 500 ml, Stable Plasma Protein Solution (SPPS) 500 ml and one unit of fresh frozen plasma (FFP) were given. In spite of this transfusion the BP remained 60 systolic, HR 180-190 and CVP + 4 cm H20. Serum sodium and potassium were within normal limits and blood gases showed a mild metabolic acidosis (pH 7.32). At this stage no further compatible blood was available within the hospital and further supplies were urgently requested from the blood bank. In this patient hypotension and a bleeding diathesis were important problems following revascularisation.
Hypotension
The hypotension occurred immediately after successful arterial revascularisation and resolved with reamputation. The initial hypotension was disproportionate to the degree of bleeding that first followed revascularisation. Later the patient was undoubtedly hypovolaemic at times due to the profuse blood loss.
Shock following re-establishment of vascular supply to a limb which has been ischaemic for some time is well documented and bears similarity to patients with the "crush syndrome" who have been well before release of the compression but developed shock after the release of compression. Experimental tourniquet release is followed by leakage of plasma through capillaries with increased anoxic permeability, and similar changes have been shown in animal experiments after limb replacement. 6 In addition to leaky capillaries other possible contributing factors to hypotension and shock are ischaemic dilation of the distal vascular beds, the liberation of myoglobin and potassium from damaged muscle, absorption of products of anaerobic bacteriolysis and possibly an unknown toxic substance. Lapchinsky in 1960 described an unknown toxin. 7 It is difficult to show that such a toxin does not exist and its existence is still argued. Experimental work suggests firstly that anaerobic metabolism in the severed part can lead to generalised metabolic acidosis causing circulatory deterioration and secondly that limb cooling is protective against revascularisation toxaemia.
The overall incidence of severe hypotension during arm replantation is unknown. McNeill and Wilson s reviewed 51 cases and found one case of cardiac arrest immediately after circulatory release.
Bleeding disorder
This patient developed a bleeding disorder soon after revascularisation. Unfortunately we have no laboratory data as to its nature.
AnueSlhesia and Intemil'(> Care, Vol. X, .'Vo. 4, NOt'ember, 1982 Generalised bleeding occurred after three litres of crossmatched blood and it would seem that dilution of clotting factors would be unlikely at this stage. Another possibility is an incompatible transfusion reaction although against this is the almost immediate cessation of bleeding following reamputation and the absence of other untoward consequences of a mismatch. McKay9 states that trauma is a frequent cause of disseminated intravascular coagulation (D I C). Possible factors contributing to DIC are widespread severance of vessels of the microcirculation, the release of tissue thromboplastin into the circulation and the presence of ischaemia followed by recirculation of blood. The occurrence of DIC after temporary ischaemia was first seen in intussusception. With reduction of the intussusception, clumped platelets and procoagulant substances are swept into the circulation occasionally causing DIC. 1O 
Anaesthetic implications
1. Blood loss can be considerable and occasionally massive, even with distal replantations. Isaacs 11 reports two cases of digital replantation requiring more than 30 units of blood each. Large quantities of blood should be available. One paper has recommended the routine crossmatch of 20 units of blood. 12 Maintenance of the haematocrit around 25070 in the postoperative period has been recommended 2 as this may increase flow rate across the anastomoses.
2. Baseline haemoglobin, haematocrit, serum electrolytes, renal function tests, blood gases and clotting studies may be most helpful if problems occur with revascularisation.
3. Monitoring of ECG, BP, HR, CVP and temperature is required. An arterial line is advantageous. Care should be taken with positioning due to the probable long duration of surgery.
4. Systemic complications following revascularisation are uncommon. However, they should be anticipated. The limb should be kept cool for as long as possible. It has been suggested that systemic problems may be obviated by allowing the part to bleed prior to venous repair. 2 Should problems occur vascular volume should be maintained and hyperkalaemia and metabolic acidosis sought and treated. If a significant muscle mass has undergone ischaemia at normothermia release of myoglobin may cause postoperative renal impairment. Urine output should be measured and consideration given to diuretics and alkalinisation should myoglobin be suspected or detected in the urine.
5. Should life-threatening complications arise early, consideration must be given to reamputation.
